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(57) Abstract 

An electrically-operated disc brake assembly for vehicles is disclosed in which a friction member (12) is adapted to be applied to a 
rotatable brake disc by a brake-applying means including an electric motor (1 1). and transmission means in the form of a linear actuator 
(10) comprising a screw device adapted to apply an axially-directed brake-applying force to the friction member in response to operation 
of the motor. The screw device (10) comprises inner and outer co-operating screw-threaded members (14, 15). and one of the members is 
adapted to co-operate with the armature (15) of the electric motor. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Annenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


FT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federatkm 


CA 


Canada 


KF 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


a 


Cfcc d'lvohe 


LI 


laioLtHciutfttn 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


BE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagaacar 


UG 


Uganda 


n 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/17553 



PCT/GB96/02639 



IMPROVEMENTS IN ELECTRICALLY-OPERATED 
DISC BRAKE ASSEMBLIES FOR VEHICLES 

This invention relates to improvements in electrically-operated disc 
5 brake assemblies for vehicles of the kind in which a friction member is 
adapted to be applied to a rotatable brake disc by a brake-applying means 
including an electric motor, and transmission means in the form of a 
linear actuator comprising a screw device is adapted to apply an axially- 
directed brake-applying force to the friction member in response to 
10 operation of the motor. 

A brake of the kind set forth is known from EP-A-0 339 024. In 
the brake of EP-A-0 339 024 the electric motor is used to drive an input 
to a reduction gearbox, and the gearbox is adapted to translate the high 
15 speed movement of the motor into a controlled high torque output to the 
screw device. 

According to our invention in a brake assembly of the kind set 
forth, the screw-device comprises inner and outer co-operating screw- 
20 threaded members, and one of the members is adapted to cooperate with 
the armature of the electric motor. 

When the outer member is adapted to cooperate with the armature 
it may comprise the armature of the electric motor itself. 



25 



However, when the inner member cooperates with the armature the 
armature may have an axially sliding coupling with an extension of the 
inner member. 



WO 97/17553 



PCT/GB96/02639 



2 

Since the motor substantially surrounds the linear actuator such a 
construction has a number of advantages. 

The brake is more compact since its overall length is reduced in 
5 comparison with other, similar brakes. This improves package size and 
eliminates installation problems. 

The consequential increase in the diameter of the motor changes the 
characteristics of the motor in such a way that output torque is increased 
10 with corresponding decrease in output speed. The increase in motor 
diameter thereby changes the motor to a low speed high torque motor 
enabling us to omit a conventional, reduction, gearbox. 

Conveniently the linear actuator is of the fine pitch roller screw 
15 type and is relied upon to achieve the necessary reduction between the 
outer screw-threaded member and the inner screw-threaded member. 

In one construction the outer screw-threaded member is journalled 
at opposite ends for rotation on a pair of axially spaced thrust bearings 
20 which take the actual thrust on the member when the brake is applied. 

In another construction the thrust on the outer screw-threaded 
member is taken out on a caliper or housing of the brake through a thrust 
bearing, the member otherwise being journalled for rotation at axially 
25 spaced positions. 

In another embodiment the linear actuator acts on the friction 
member through a load spreader or tappet which acts as a heat shield. 
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When the inner member is rotated by the armature, the outer 
member which acts on the friction member is keyed against rotation. 

Some embodiments of our invention are illustrated in the 
5 accompanying drawings in which :- 

Figure 1 is a longitudinal section through an electrically-operated 
disc brake assembly for a vehicle; 

10 Figure 2 is a longitudinal section similar to Figure 1 but showing a 

modification; 

Figure 3 is a longitudinal section similar to Figure 1 of another 
brake; and 



15 



20 



Figure 4 is a longitudinal section through yet another brake. 

The disc brake illustrated in Figure 1 of the accompanying 
drawings comprises a stationary brake carrier 1 fixed to a stationary part 
of the vehicle adjacent to one face of a brake disc (not shown) which is 
rotatable with the wheel of the vehicle. 



A caliper or clamping member 5 of generally U-shaped outline 
including opposed limbs 6 and 7 interconnected by a bridge piece 8 is 
25 slidably mounted on the carrier 1 for movement in an axial direction. The 
limb 6 houses a brake applying linear actuator 10 in the form of a screw 
device and an electric motor 11 which substantially encircles the screw 
device. 
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A friction member 12 for engagement with an adjacent face of the 
disc is mounted between the inner end of the screw device 10 and the disc 
and is guided for axial sliding movement towards and away from the disc 
on circumferentially spaced guide surfaces 13 in the limb 6. A friction 
5 member 17 for engagement with the opposite face of the disc is carried by 
the limb 7. 

The screw device 10 comprises inner and outer screw-threaded 
members 14 and 15 with the screw-threaded engagement therebetween 

10 being constituted by a recirculating roller screw assembly 16, preferably 
in the form of a fine pitch re-circulating roller screw, although a plain 
screw would be satisfactory. The inner threaded member 14 is keyed 
against rotation, conveniently by a connection to the friction member 12 
so that rotation of the outer threaded member 15 causes relative axial 

15 movement between the two members 14 and 15 to take place. 

The electric motor 11 comprises an annular coil 20 which encircles 
an armature conveniently constituted by the outer screw-threaded 
member 15. The armature is journalled for rotation at opposite ends in 
20 axially spaced thrust members 21 and 22 which act to prevent movement 
of the armature 15 in an axial direction with respect to the caliper 5. 

In the operation of the brake the electric motor 10 is operated to 
cause rotation of the armature 15 which, due to the roller screw assembly 
25 16, causes the inner screw-threaded member 14 to act as a thrust member 
and move axially to apply the friction member 12 to the disc. The 
reaction of the brake applying force is transmitted back through the outer 
screw-threaded member 15 and onto the caliper through the bearings 21 
and 22. This causes bodily movement of the caliper 5 in the opposite 
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direction, in turn to apply the friction member 17 carried by the limb 7 to 
the opposite face of the disc. 

By the use of a directly operating electric motor 20 and the fine 
5 pitch re-circulating roller screw 16 we are able to achieve a velocity ratio 
of suitable proportion to provide fine control of the brake clamp load. 

In the brake illustrated in Figure 2 of the accompanying drawings 
the outer screw-threaded member 15 is extended inwardly beyond the 
10 inner bearing 21 and is provided with a radial flange 30 which cooperates 
with a thrust taking face 31 on the limb 6 through a thrust bearing 32. 
The bearing 22 is omitted and is replaced with a bush 33. 

The construction and operation of the brake of Figure 2 is 
15 otherwise the same as that of Figure 1 and corresponding reference 
numerals have been applied to corresponding parts. 

In the brake illustrated in Figure 3 of the accompanying drawings, 
the inner screw-threaded member 14 acts on the friction member 12 

20 through a load spreader or tappet 40 of cup-shaped outline having a recess 
of greater internal diameter than the external diameter of the 
complementary end of the screw-threaded member 14. The load spreader 
or tappet 40 acts to improve the distribution of surface loading on the 
friction member 12 and acts as a heat shield to protect the motor 10 from 

25 temperature variations at the friction interface. 

A caliper boot seal 41 is accommodated in an annular space 
between the screw-threaded member 14 and the adjacent wall of the recess 
in the spreader or tappet 40. 

30 
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A load sensor 42 is incorporated to cooperate with inboard face of 
the spreader or tappet 40. 

5 The spreader or tappet 40 is located or fixed to the screw-threaded 

member 14 by a thin walled can or diaphragm 43. The can or diaphragm 
43 is received in the recess in the spreader or tappet 40 to locate the 
spreader or tappet 40 with respect to the screw-threaded member 14 but to 
permit a small amount of relative movement in an axial direction between 

10 the screw-threaded member 14 and the spreader or tappet 40 in order to 
allow the load sensor 42 to receive the full loading on the spreader or 
tappet 40 as applied by the screw-threaded member 14. 

The construction and operation of the brake illustrated in Figure 3 
15 of the drawings is otherwise the same as that of Figure 1 and 
corresponding reference numerals have been applied to corresponding 
parts. 

In the brake illustrated in Figure 4 of the accompanying drawings 
20 the outer screw-threaded member comprises a piston 49 working in a 
cylindrical bore 50 in the limb 6 of the caliper 5 and which is keyed 
against rotation in the bore by a connection or coupling between the 
closed outer end of the piston 15 and the friction member 12. The inner 
screw-threaded member 14 is provided with a screw-threaded axial 
25 extension 51 which has a screw-threaded engagement in an opening 52 in 
the adjacent end of the limb 6. The extension 51 extends with a clearance 
into the armature 15 of the motor 10 which is clamped against the outer 
end of the limb 6. The armature 15 is keyed to the extension 51 by means 
of a diametrical drive pin 53 which extends through a longitudinally 
30 elongate slot 54 in the extension. 
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In this construction operation of the electric motor 10 causes 
rotation of the armature 15 which is accompanied by a corresponding 
rotation of the inner threaded member 14, in turn causing the piston 49 to 
5 advance in the bore 50 at a rate determined by the differences in pitch 
between the screw-threaded engagement between the extension 51 and the 
opening 52, and between the external threads on the inner screw -threaded 
member 14, and internal threads on the outer screw-threaded member 49. 

0 As in the previous embodiments a roller screw assembly may be 

located between the inner and outer screw-threaded members 14, 49. 
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CLAIMS 

1. An electrically-operated disc brake assembly for vehicles in which 
a friction member (12) is adapted to be applied to a rotatable brake disc 

5 by a brake-applying means including an electric motor (11), and 
transmission means in the form of a linear actuator (10) comprising a 
screw device adapted to apply an axially-directed brake-applying force to 
the friction member in response to operation of the motor, characterised 
in that the screw-device comprises inner and outer co-operating screw- 
10 threaded members (14,15), and one of the members is adapted to 
cooperate with the armature (15) of the electric motor (11). 

2. A disc brake according to claim 1, in which the outer member (15) 
comprise the armature of the electric motor (11) itself. 

15 

3. A disc brake according to claim 1, in which the inner member (14) 
cooperates with the armature (15), and the armature (15) has an axially 
sliding coupling (53,54) with an extension (51) of the inner member (14). 

20 4. A disc brake according to any preceding claim, in which the linear 
actuator is of the fine pitch roller screw type. 

5. A disc brake according to any preceding claim, in which the outer 
screw-threaded member (15) is journalled at opposite ends for rotation on 

25 a pair of axially spaced thrust bearings (21,22) which take the actual 
thrust on the member when the brake is applied. 

6. A disc brake according to any of claims 1-4, in which thrust on the 
outer screw-threaded member (50) is taken out on a caliper or housing (5) 
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of the brake through a thrust bearing (32), the member otherwise being 
journalled for rotation at axially spaced positions . 

7. A disc brake according to any of claims 1-4, in which the linear 
5 actuator acts on the friction member (12) through a load spreader or 

tappet (40) which acts as a heat shield. 

8. A disc brake according to claim 1 or claim 3 f in which the outer 
member (49) which acts on the friction member (12) is keyed against 

10 rotation. 
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